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Fire Tests of 
Poke-Thru Assemblies 


by M. S. Abrams and A. H. Gustaferro™ 


SYNOPSIS 


Unprotected poke-thru fittings can reduce the fire endurance of a floor significantly 
by providing openings or direct heat paths through the floor. This paper describes a 
series of fire tests of concrete slabs in which poke-thru fittings were mounted. Various 
types of protection were provided for the fittings, including sprayed insulation and 
heat shields. In some tests, modified fittings with built-in fire resistance were used. A 
total of 120 poke-thru assemblies were firetested—100 in 3x3-ft slabs and 20 in full- 
scale floor slabs. Fire endurances ranged from a few minutes to more than 4 hours, 
depending on the type and amount of protection. Data are presented in a manner to 
assist designers and fitting manufacturers in selecting protection methods to provide 


the required fire endurances. 


Keywords: concrete slabs, electrical fittings, fire resistance, fire tests, floors, poke- 


thru. 


INTRODUCTION 


“Poke-thru”’ is a term used to describe 
the method for installing floor-mounted 
electric power, telephone, and intercom- 
munication outlets whereby holes are 
drilled through the floor after a building 
has been completed and fittings inserted 
in the holes. Wires or cables drawn 
through the conduit and fittings termi- 
nate at floor outlets. 

Various types of afterset floor outlet 
fittings are available commercially. In 
general, they consist of a metal floor 
plate attached to a steel pipe nipple, 
which in turn is attached to either a plate 
or a box on the underside of the floor. In 
any case, the fitting provides a metallic 
path through the slab that permits heat 
from a fire below to be readily trans- 
mitted to the floor surface. 

One of the end-point criteria of the 
standard fire test of floors (ASTM E 
119-70)(1)** is an average temperature 
rise of 250 F or a maximum rise of 325 F 


*Principal Engineer and former Manager, 
respectively, Fire Research Section, Research 
and Development Division, Portland Cement 
Association, Skokie, Ill. 


**Superscript numbers in parentheses desig- 
nate references on page 17. 


© Portland Cement Association 1971 


above the initial temperature on the top 
surface of a floor exposed to a standard 
fire from beneath. If a hole is drilled 
through a floor and no measures are 
taken to retard the flow of heat through 
the hole, the temperature over the hole 
will quickly rise 325 F during a fire test. 
Degenkolb cited the fire protection prob- 
lem of poke-thru construction in 1967() 
and again in 1970.(3) 

A few fire tests have been conducted 
on specimens containing poke-thru fit- 
iings. In 1965, Troxell(4) reported results 
of a fire test of a floor in which unpro- 
tected poke-thru fittings had fire endur- 
ances as short as 6 minutes. Fittings pro- 
tected with rock wool insulation had fire 
endurances ranging from 21 minutes to 1 
hr 34 min. Emerick(5) reported that tests 
showed the fire resistance of floors with 
poke-thru fittings can be improved signifi- 
cantly by means of fire-resistive ceilings 
beneath the floor. 

The purpose of the test program re- 
ported here was to develop information 
on various methods for providing ade- 
quate fire resistance in concrete floors 
with poke-thru fittings. The information 
can be used by designers and fitting 
manufacturers in selecting protection 
methods that provide the required fire 
endurances. 


CONCRETE SPECIMENS 


Description 


Fire tests were conducted on small and 
full-sized concrete specimens. The small 
specimens were 3x3 ft in plan with nomi- 
nal thicknesses of 2, 4, or 6 in. Most of 
these were made with an expanded-shale- 
aggregate concrete. However, one 4-in.- 
thick specimen was made with a carbon- 
ate aggregate, another with a siliceous 
aggregate. Specimens contained Monfore- 
type wells(®) for measuring relative hu- 
midity at middepth and other elevations. 
Holes for the poke-thru fittings were 
either cast in the specimens or drilled 
after the concrete hardened. Generally, 
each of the small specimens was tested 
with four fitting assemblies. Fig. 1 shows 
locations of the fittings. 

Also included in the test program were 
two waffle flat-slab floor specimens, each 
containing 10 poke-thru assemblies. The 
14x18-ft specimens were made with car- 
bonate-aggregate concrete. One specimen 
had a deck slab approximately 3% in. 
thick and the other about 5 in. thick. 
Holes for the fittings were drilled after 
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Fig. 1. Plan of 3x3-ft specimens showing 
locations of poke-thru fittings. — 
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Fig. 2. Poke-thru fitting locations in two-way joist floor specimens. 


the concrete hardened. The locations of 
the 10 poke-thru assemblies are shown in 
Fig. 2. Other features of the specimens 
are given in the report on the fire tests of 
these specimens.7) 


Materials 


The carbonate aggregate used in the 
3x3-ft specimens consisted of sand and 
gravel with %4-in. maximum size from 
Elgin, Ill. The siliceous sand and gravel 
was from Eau Claire, Wis., and had a max- 
imum size of % in. The structural light- 
weight aggregate was an expanded shale 
in fine- and coarse-size fractions. The 
maximum size was % in. Petrographic in- 
formation for these aggregates is given in 
PCA Research Department Bulletin 
223.(8) The aggregate used in the 
14x18-ft waffle specimens was predomi- 
nantly dolomitic and was similar to the 
sand and gravel from Elgin, Ill. Additional 


information on this aggregate is given in 
Reference 7. Data on the concrete mixes 
are given in Table 1. 


Fabrication and Conditioning 


Concrete for the 3x3-ft specimens was 
mixed in a pan-type mixer in 2-cu ft 
batches. Ready mixed concrete was used 
in casting the 14x18-ft floor slabs. After 
consolidation with internal vibrators, slab 
surfaces were screeded and finished with 
wood floats. Concrete was cured under 
damp burlap for 5 to 7 days at 70 to 75 
F. Some of the specimens were then con- 
ditioned in air at 70 to 75 F and 30 to 40 
percent relative humidity (RH) until fire- 
tested. Other specimens were kiln-dried at 
190 to 200 F and 0 to 5 percent RH and 
then conditioned at room temperature 
and 30 to 40 percent RH until tested. 
Poke-thru assemblies were installed in the 
slabs a few days prior to the fire test. 


POKE-THRU FITTINGS AND 
PROTECTION METHODS 


Description of Fittings 


Three types of fittings were used. The 
box-type fitting consists of a box, 
threaded nipple, and head. Wires are 
brought to the fitting in rigid pipe con- 
duit as shown in Fig. 3. The toggle-type 
fitting, Fig. 4, consists of a threaded 
nipple with a toggle assembly at one end 
and a head at the other. Wires are en- 
closed in flexible metal conduit. The con- 
crete deck flange-type fitting, Fig. 5, con- 
sists of an internally threaded deck 
flange, nipple, and head. Wires are 
brought to the fitting in pipe or flexible 
metal conduit. Most of the box fittings 
were tested with iron pipe conduit. The 
toggle and deck flange fittings were tested 
with flexible metal conduit. 

The box and toggle fittings are afterset 
types—they are installed in holes in the 
hardened concrete floor. The deck flange- 
type is secured to the form of the floor 
deck prior to concrete placement. 

Various types of service fittings, Fig. 
6, were used with the poke-thru fittings 
in some of the tests. Each service fitting 
contained conventional electrical plug-in 
receptacles. 


Description of Protection Methods 


Three methods were used to retard the 
flow of heat through the concrete slab in 
the area containing the poke-thru fitting: 
sprayed insulation, heat shields, and mod- 
ified fittings. Table 2 describes the mate- 
rials used. Tables 3 through 8 give details 
of the individual assemblies. Additional 
information is included under “Discus- 
sion of Results.” 


Sprayed Insulation 


Poke-thru fittings were protected by 
sprayed or hand-applied insulating mate- 
rials that covered the underside of the fit- 
ting. The vermiculite Type MK (VMK) 
and sprayed mineral fiber (SMF) were 
spray-applied after the fittings were in- 
stalled in the slab. Intumescent mastic 
(IM) insulation was hand-applied to the 
fittings before the fittings were installed, 
although the material can be spray-ap- 
plied. Fig. 7 shows a specimen with four 
fittings undercoated with VMK. Two 
box-type fittings coated with IM are 
shown in Fig. 8. 


Fig. 3. Box-type poke-thru fitting. 


PCA Research and Development Bulletin 3 


TABLE 1. Data on Concrete Mixes 


Sanded 
expanded- Elgin Algonquin 
Item shale- Siliceous- carbonate- carbonate- 
aggregate? aggregate? aggregate aggregate 
concrete concrete concrete concrete 
Batch quantities, lb per cu yd 
Cement 447 395 389 553 
Coarse aggregate 573 1,785 1,830 12739) 
Medium aggregate 299 = = r= 
Fine aggregate 393 = = 7 
Sand 855 1,470 1,450 1,320 
Water 331° 7d je 216° 284f 
Average slump, in. 2.6 Sez 22 46 
Average air content, percent 6.4 6.5 6.1 6.2 
Average unit weight, lb per cu ft 144 144 
Average compressive strength 
at 28 days, psi 3,800 4,460 
9 Rotary-kiln-produced expanded shale (%-in. maximum size) from Ottawa, III., and sand from 


Elgin, Il. 
%-in.-maximum-size gravel and sand from Eau Claire, Wis. 
©%_in.-maximum-size gravel and sand from Elgin, III. 
1-in.-maximum-size gravel and sand from Algonquin, III. 
© Based on dry aggregates. 
Based on saturated, surface-dry aggregates. 


Fig. 5. Concrete deck flange-type poke-thru fitting. 


Fig. 6. Service fittings. 
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TABLE 2. Description of Materials 


Symbol! Name and Description 


UNDERCOATING MATERIALS 
VMK Vermiculite Type MK. A proprietary cementitious mill-mixed material to which water 
is added to form a mixture suitable for spraying. Material was mixed with 2.25 parts 
of water by weight, and the mixture had a wet unit weight of about 60 pcf. 


SMF Sprayed Mineral Fiber. A proprietary blend of virgin asbestos fibers, refined mineral 
fibers, and inorganic binders. Water was added during spraying operation. 


IM Intumescent Mastic. A proprietary solvent-base coating that reacts to heat at about 
300 F by foaming to a multicellular structure with 10 to 15 times its initial thickness. 
The material had a unit weight of 75 pcf and in some instances was applied over a base 
coat material supplied by the manufacturer for use with the mastic. 


INSULATING CONCRETES 
PC Perlite Concrete. A lightweight insulating concrete made with perlite concrete aggre- 
gate. Perlite aggregate is produced from a volcanic rock that when heated expands to 
form a glass-like material of cellular structure. Mix contained 216 !b of aggregate, 424 
lb of portland cement, and 454 |b of water per cubic yard and had wet and dry unit 
weights of 41 and 29 pcf. 


VC Vermiculite Concrete. A lightweight insulating concrete made with vermiculite con- 
crete aggregate, which is a laminated micaceous material produced by expanding the 
ore at elevated temperatures. Mix contained 164 |b of aggregate, 424 |b of portland 
cement, and 756 Ib of water per cubic yard and had wet and dry unit weights of 50 


and 28 pcf. 
INSULATING MATERIALS 
1B Insulation Board. A structural insulating panel composed of asbestos fiber, diatoma- 
ceous silica, and a hydrothermally produced inorganic binder with a unit weight of 23 
pcf. 


IW Insulating Wool. Resilient, noncombustible spun mineral fiber in loose or granulated 
form. 

AC Asbestos-Cement Pipe. Noncombustible material made of portland cement bonded 
with tough asbestos fibers. 

PVC Polyvinyl! Chloride Pipe. Semirigid, chemically inert, nontoxic plastic pipe. 


Pl Pipe Insulation. A high-temperature product composed of calcined diatomaceous silica 
blended with other insulating materials and bonded with asbestos fiber. This material 
is commonly used to insulate steam and hot water piping. 


TABLE 3. Fire Tests of Unprotected Fittings 
a a 


Test time 
Assembly Type of Wires in for 325 F 
No. fitting® Conduit® conduit rise, hr:min 
1 Toggle Flexible Yes 0:18 
2 Toggle Flexible No 0:19 
3 Box Pipe Yes 0:25 
4 Box Pipe No 0:27 


NOTE: Fittings were mounted in 3x3-ft slabs, 4 in. thick, of a 
structural lightweight concrete. Holes for fittings were 2% in. in 
diameter. 


2See Figs. 3 and 4. 
Flexible = 3/8-in.-diameter flexible metal conduit, 10 in. iong. Pipe 


Heat Shields 


Various types of fire-resistant shields sur- 
rounding the underside of fittings were 
used. In some tests, 1-in.- and 2-in.-thick 
shields of perlite concrete protected the 
fittings. These are shown in Fig. 9. The 
perlite-aggregate concrete (PC) was mixed 
in a paddle-type mixer and poured into 
cylindrical metal forms of thin-gage sheet 
metal. The perlite concrete was cured in 
the metal form under damp burlap for 5 
days, then conditioned at 70 to 75 F and 
30 to 40 percent RH for at least 10 days 
before the fire test. Metal forms were 
not removed. 

Fig. 10 shows a slab containing toggle 
and box-type fittings protected by PC 
shields. Holes were provided in the shields 
to accommodate the pipe and flexible 
conduit. Mineral wool was packed be- 
tween the shield and the conduit. A few 
tests were made with mineral wool heat 
shields. In most assemblies, shields were 
held to the underside of the test specimen 
with bolts fastened to threaded inserts in- 
stalled in the hardened concrete. 

Another type of heat shield used in 
some fire tests was made of 1-in.- or 2-in.- 
thick sheets of insulation board fabri- 
cated into rectangular boxes with open 
tops. Wood screws were used to fasten 
the sides and bottoms of the shields. 
Shields were notched to accommodate 
pipe or flexible conduit, and mineral 
wool was packed between the shield and 
the conduit. Shields were held to the 
underside of the specimens by bolts fas- 
tened to threaded inserts installed in the 
hardened concrete. In some tests, narrow 


= 1-in.-diameter iron pipe, 8 in. long on two sides of box. Fig. 7. Poke-thru fittings sprayed with vermiculite Type MK. 


metal straps secured to the shield were 
fastened to the threaded inserts. Fig. 11 
shows a specimen containing toggle and 
box-type fittings protected by these 
shields. 

In a few tests the poke-thru assembly 
consisted of thin-wall rigid metal conduit 
connected directly to a floor service fit- 
ting. Three assemblies were protected by 
vermiculite concrete (VC), Fig. 12(a), 
12(b), and 12(c). A fourth assembly was 
protected by pipe insulation, Fig. 12(d). 
Fig. 13 shows these assemblies installed in 
concrete slabs. 


Modified Fittings 


Some of the fittings were modified by re- 
placing the metal nipples and metal heads 
with nonmetallic parts as shown in Fig. 
14. 


FIRE TESTS 


Fire tests of the 3x3-ft specimens were 
conducted in the manner described in 
Reference 8. Fire tests of the full-scale 
floor slabs are described in Reference 7. 
The fire endurance of the specimen at the 
location of the poke-thru fitting was 
determined by a temperature rise of 325 
F over the fitting. When service fittings 
were not used, a thermocouple under a 
standard felted-asbestos pad was located 
at the center of the head of each poke- 
thru fitting. When service fittings were 
used together with the poke-thru fitting, 
the thermocouple was attached to the 
side of the service fitting, Fig. 15. In tests 
utilizing duplex service fittings, Fig. 6(d) 
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Cylindrical metal cans used for heat shields. 


Metal cans filled with perlite concrete. 


Fig. 9. Cylindrical metal can heat shields filled with either 
perlite concrete or insulation wool. 


Fig. 8. Box-type poke-thru fitting coated (white) with intumes- 


cent mastic. 


Fig. 10. Fittings protected by cylindrical metal cans filled with 
perlite concrete. 
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Fig. 11. Fittings protected by heat shields made of insulation board. 
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Fig. 12. Poke-thru assemblies protected by insulating concrete or pipe insulation. 


Poke-thru fitting protected by 2%-in. iron pipe filled Vermiculite-concrete-filled (1) thin-gage metal Pipe, 


with vermiculite concrete. (2) flexible plastic duct, (3) Pipe insulation protection. 


Fig. 13. Vermiculite concrete and pipe insulation protection. 


Fig. 14. Modified poke-thru fittings: (a) nipple replaced 
by asbestos-cement pipe, (b) nipple replaced by poly- 
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vinyl chloride pipe, (c) top replaced by asbestos-cement 


sheet material. 


and 6(e), an additional thermocouple 
under a piece of standard asbestos pad 
was mounted on top of the fitting, Fig. 
i. 

Fig. 16 shows the maximum and mini- 
mum furnace atmosphere temperatures 
during the fire tests of 3x3-ft specimens. 
In each of these tests the furnace atmos- 
phere correction, C, as defined in Section 
5(c) of ASTM E 119-70) was less than 
1 minute. Consequently, no corrections 
were applied to the results. Corrections 
for the floor slabs ranged from 1.0 to 2.5 
minutes, as shown in Reference 7, and 
test results were adjusted accordingly. 


DISCUSSION OF RESULTS 


Results of the fire tests are summarized in 
Tables 3 through 8. Fire endurances at 
the fitting locations (as determined by a 
temperature rise of 325 F during a fire 
test) ranged from 18 minutes to well over 
4 hours, depending on the method of pro- 
tection. 

Because the fire endurances were de- 
termined in each case by a single thermo- 
couple indicating a temperature rise of 
325 F, the scatter in results was greater 
than would be expected from average 
values. Also, the complexity of some of 
the assemblies and the large variation in 
temperatures on different parts of the 
floor outlet and heads account for the 
scatter. 

Many of the results are shown graphi- 
cally. Where results of duplicate tests are 
available, the curves give the least fire 
endurance values. The thermocouples 


Fig. 15. Thermocouple under portion of asbestos pad on 
top of duplex service fitting. 
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Fig. 16. Maximum and minimum furnace 
3x3-ft specimens. 


were placed on units where the highest 
surface temperatures were anticipated. 

Temperatures were monitored over the 
fittings throughout the fire tests. Data on 
temperature rise over the fittings are 
shown graphically in the Appendix. 

For purposes of comparison, test 
results of fittings protected in a similar 
manner have been grouped together in 
Tabies 3 through 8 and in the discussions 
that follow. 


Unprotected Assemblies 


Some box and toggle fittings were tested 
without any protection. The conduit of 
one of each type of fitting contained 
wire. Results are given in Table 3. In 
these short tests the effect of the wire on 
fire endurance was not significant. 


atmosphere temperatures during tests of 


Poke-Thru Fittings with Sprayed 
Insulation 


Table 4 gives fire endurances of poke-thru 
assemblies undercoated with vermiculite 
Type MK(VMK), sprayed mineral fiber 
(SMF), and intumescent mastic (IM). 
Figs. 17 and 18 show that SMF and VMK 
greatly increased the fire endurance of 
both types of fittings. Note in Fig. 17 
that toggle-type fittings had longer fire 
endurances than the box type for the 
same thickness of SMF. Fig. 18 shows 
that with VMK protection, longer results 
were obtained for the box-type fitting. 
The SMF and VMK undercoatings re- 
mained intact during the fire exposure. 
The underside of a specimen after test, 
with fittings protected by VMK, is shown 
in: Fig..19. 
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TABLE 4. Tests of Fittings Protected with Sprayed Insulating Materials 


TS Sey a ee, REY ETC BEIT SESE NPE SI SERIE EEN TEER 


Type Wires Test time 
Assembly ae ; of . Ys in for 325 F 
No. Protection details fitting Conduit conduit rise, hr:min 
5 1° SMF Toggle Flexible No 2:05 
6 1-1/32"' SMF Toggle Flexible No 2:10 
7 eco i Box Pipe No 155 
8 1° SMF Box Pipe No 1:49 
2) 2” SMF Toggle Flexible No 2:54 
10 2" SMF Toggle Flexible No 2:55 
11 2-1/16'' SMF Box Pipe No 2:35 
12 2" SMF Box Pipe No Pe A\P2 
13 1° VMK Toggle Flexible No des 
14 1” VMK Toggle Flexible No TEST 
15 1° VMK Box Pipe No 2:31 
16 1-1/8" VMK Box Pipe No 2:29 
17 1-3/4" VMK Toggle Flexible No 3:08 
18 2" VMK Toggle Flexible No ZEO? 
19 2” VMK Box Pipe No 3250 
20 2” VMK Box Pipe No 3:59 
21 1/8’’ IM except threaded surfaces Toggle Flexible Yes 0:41 
22 1/8" IM except threaded surfaces Toggle Flexible No Oss 
23 1/8" IM except threaded surfaces Box Pipe Yes 0:40 
24 1/8’’ IM except threaded surfaces Box Pipe No 0:35 
25 1/4’’ IM outside of box only Box None No 0:42 
26 fone 1/2’ IM outside of box Boe Noes AB 0:44 
1/4"' |M outside, 1/16’’ IM inside 
2) ae and inside of Eee None No 0:43 
nipple 
7/16” to 1/2” IM outside, 1/16” 
4s) Wao te aie” iM cutie ena Box None No 0:42 
inside of nipple 
1/8’ IM base coat + 1/8’’ IM out- 
29 side of box, nipple, and Box Pipe No 1:22 
conduit 
3/16" IM base coat + 1/4’’ IM out- 
30 side of box and nipple; 1/8” Rone Pine NG 1:19 


IM base coat + 1/8’. IM on 
conduit 


eS 


NOTE: Fittings were mounted in 3x3-ft slabs, 4 in. thick,of structural lightweight concrete. Holes for fittings 
were 2% in. in diameter. 


2SMF = sprayed mineral fiber; VMK = vermiculite Type MK; IM = intumescent mastic (Table 2). 


See Figs. 3 and 4. 


°Flexible = 3/8-in.-diameter flexible metal conduit, 10 in. long; Pipe = 1-in.-diameter iron pipe, 8 in. long on 
two sides of box. 
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TABLE 5. Fire Tests of Fittings Protected with Cylindrical Perlite Concrete Heat Shield 


Thickness of Slab thick- Test time 
perlite concrete Wire ness and for 
Assembly heat shield, of in concrete 325 F rise, 
No. in.@ fitting? Conduit conduit Special details typed hr:mine 
es eer == 
31 1 Toggle Flexible 1:01 
32 2 Toggle Flexible ry N > LW 1:59 
33 1 Box Pipe : ik 0:53 
34 2 Box Pipe 1:20 
£15) 1 Toggle Flexible Ua 
36 2 Toggle Flexible 1:57 
: No None 4” LW 
37 1 Box Pipe 0:58 
38 2 Box Pipe 1:37 
39 1 Toggle Flexible 2:33 
40 2 Toggle Flexible Bee 
: No None 6" LW 
41 1 Box Pipe 2:15 
42 2 Box Pipe 3:15 
7 
43 1 Toggle Flexible 52 
44 2 Toggle Flexible Loose insulation wool in annular a Cat 2:09 
i No space between nipple and ar ; 
45 1 Box Pipe AOARE eal 
46 2 Box Pipe 1:52 
(esa 
47 1 Toggle Flexible 1:15 
438 9) Toggle Flexible Loose insulation wool in annular 2:06 
49 1 yee Pipe No seine oe nipple and 4” Sil 1:09 
50 2 Box Pipe 1:49 
= 
51 1 Toggle Flexible 637/ 
52 3) Toggle Flexible Loose insulation wool in annular a 9:35 
No ippl "LW 
53 i Box | Pipe ee eee 113 
54 2 Box Pipe 2:09 
55 2 Toggle Flexible No Shield attached with gun-actuated PIE) 
studs %"’ from body of shield 
56 2 Toggle Flexible Yes None 4” LW 2:27 
By 1 Box Thin wall No None 1:24 
58 2 Deck Flexible No 1/16" asbestos-cement washer be- PINT 
flange tween flange and bottom of slab 
59 2 Toggle Flexible Shallow flanged service fitting, N.R. (123 F) 
Fig. 6(a) 
60 Z Toggle Flexible “Standard” flanged service fitting N.R. (79 F) 
with standpipe, Fig. 6(c) 
61 2 Toggle Flexible No “Standard”’ flanged service fitting 4” LW N.R. (179 F) 
without standpipe, Fig. 6(b) 
62 2 Toggle Flexible Double duplex service fitting, N.R. (140 F) 
Fig. 6(d) 
63 2 Deck Flexible Single duplex service fitting, N.R. (107 F) 
flange Fig. 6(e) 


NOTE: Fittings were mounted in 3x3-ft slabs. Holes for fittings were 2% in. in diameter. 


Cylindrical perlite concrete heat shield, Fig. 9. 


2See Figs. 3, 4, and 5. 
CElexible = 3/8-in.-diameter flexible metal conduit, 10 in. long; Pipe = 1-in.-diameter iron pipe, 8 in. long on two sides of box; Thin wall = 
%,-in. thin-wall rigid metal conduit, 8 in. long on two sides of box. 
LW = structural lightweight; Carb = carbonate aggregate; Sil = siliceous aggregate. 


€nN.R. = not reached at 4 hours. Temperature rise at 4 hours shown in parentheses, except for Assembly 63 which is at 3 hours. 
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TABLE 6. Fire Tests of Fittings Protected with Miscellaneous Types of Heat Shields 


Thickness and Hole Test time for 
Assembly type of of diameter, 325 F rise, 
No. heat shield? fitting? Conduit© Special details in. hr:min 
—_ 
64 1’’ Insulation wool Toggle Flexible 1:02 
65 2" Insulation wool Toggle Flexible 1:28 
66 1” Insulation wool Box Pipe None 2% 0:52 
67 2” Insulation wool Box Pipe 1:15 
68 2" Insulation board Toggle Flexible 2:35 
T 
69 2” Insulation board Toggle None None 2:44 
70 2" Insulation board Box Pipe None 2:39 
TAL 2" Insulation board Box None None 2% 4:02 
72 1" Insulation board Toggle Flexible None 1:24 
73 1” Insulation board Toggle Flexible Bottom of shield was 1:24 
2” thick 
——t _— 
74 1” Insulation board Box Pipe None 2% 1:14 
75 1” Insulation board Box Pipe Bottom of shield was 2% 1:09 
2” thick 
76 Vermiculite concrete None Thin Conduit (containing wires) 4 2:47 
in 24" 1.D. pipe wall attached directly to 
double duplex fitting. 
Annular space between con- 
duit and concrete filled 
with vermiculite concrete, 
Fig. 12(a) 
77 Vermiculite concrete Same as for Assembly 76, N.R. (222 F) 
in 3” galvanized pipe Fig. 12(b) 
78 Vermiculite concrete Same as for Assembly 76, N.R. (248 F) 
in 3’ metal and Thin Fig. 12(c) 
flexible plastic duct None wall a 
79 1%" pipe insulation Same as for Assembly 76, N.R. (135 F) 
(4%" O.D. pipe insula- Fig. 12(d) 
tion) 


NOTE: Fittings were mounted in 4-in.-thick 3x3-ft slabs of structural lightweight concrete. 


See Figs. 9,11, and 12. 

>See Figs. 3 and 4. 

©Flexible = 3/8-in. flexible metal conduit, 10 in. long; Pipe = 1-in.-diameter iron pipe, 8 in. long on two sides of box; Thin wall 
= %-in, thin-wall rigid metal conduit, 8 in. long on two sides of box. 
N.R. = not reached at 4 hours. Temperature rise at 4 hours is shown in parentheses. 


TABLE 7. Fire Tests of Modified Fittings 
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Slab Hole Test time for 
Assembly Type of thickness, diameter, 325 F rise, 
No. nipple? Special details Conduit® in. in. hr:min 
80 See Fig. 14(a) 3 0:38 
81 Loose insulation wool inside 0:41 
nipple and box 
82 AC 1/8” intumescent mastic inside : 3 0:43 
and outside of nipple and box Pipe 2 
83 1/8” intumescent mastic inside 4 0:47 
and outside of nipple and box; 
loose insulation wool between 
nipple and concrete 
84 Same as Assembly 80 3 Lesh 
85 AC Same as Assembly 81 Pipe 4 3 1:40 
86 Same as Assembly 82 3 1:39 
87 Same as Assembly 83 4 Za45 
88 Same as Assembly 80 $3 2:54 
89 AC Same as Assembly 81 Pipe 6 3 2:54 
90 Same as Assembly 82 4) 2:40 
91 Same as Assembly 83 4 4:17 
92 AC Same as Assembly 80 Pipe 1325 
93 AC Loose insulation wool between Pipe 1:14 
nipple and concrete 4 
94 PVC See Fig. 14(b) None 2% 0:57° 
95 PVC Loose vermiculite inside and out- None 2% 0:49° 
side of nipple and inside of box 
96 PVC Metal sleeve coated with 1/8” 1:05° 
intumescent mastic inside and 
Outside surfaces between nipple 
and concrete 
97 Metal None 0:20 
98 Metal Loose vermiculite inside and out- None 4 2% 0:28 
side of nipple and inside of box 
99 Metal See Fig. 14(c) 0:33 
100 Metal Same as Test 99; also loose 0:28 
vermiculite inside and outside 
[of nipple and inside of box 
seed 


NOTE: Fittings were mounted in 3x3-ft slabs made of structural lightweight concrete. Fittings were of the box type, Fig. 


3. 


AAC = 2in.-1.D. asbestos-cement pipe (O.D. = 2% in.); PVC = 1%-in.-1.D. polyviny! chloride pipe (O.D. = 1% in.); Metal = 
%a-in. pipe nipple. 
Pipe = 1-in. iron pipe, 8 in. long on two sides of box. 


Spvc nipples melted and dropped away from slab after a few minutes of tests. 
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TABLE 8. Fire Tests of Protected Fittings in Full-Scale Floor Specimens 


Specimen No. Wires Slab Hole Test time for Similar to 
Assembly | and assembly Protection Type of in Service | thickness, | diameter, 325 F rise, assembly 
No. location? details fitting’ | Conduit? | conduit | fitting® in. in. hr:min No. 
101 S-54-3 1° VMK 3.44 1:36 AS a! 
102 S-53-3 1° VMK 4.69 PUES) 13,14 
Toggle Flexible No No Qh 
103 S-54-1 2” VMK 3.38 2:08 lis 
104 S-53-1 2” VMK 4.81 2:39 17,18 
105 S-54-4 1° VMK 3.44 Said 15, 16 
106 S-53-4 1” VMK 4.75 2:25 15216 
Box Pipe No No 2% 
107 S-54-2 2”’ VMK 3.44 2:45 19, 20 
108 S-53-2 2"’ VMK 4.88 3:20 19, 20 
109 S-54-7 3.59 1:43 aaa 
1""PC shield | Toggle | Flexible No No 2% ; 
110 S-53-7 4.81 1:29 30; 43, 
; . 47,51 
as 
F 36, 44, 
111 S-54-8 3.56 PET 48, 52 
2” PC shield Toggle Flexible No No 2% 
62. s 36, 44, 
ae, S-53-8 4.50 2:18 48, 52 
113 S-54-5 ron N.R. (196 F) 61 
2’ PC shield Toggle Flexible Yes Yes 2% 
114 S-53-5 4.94 N.R. (132 F) 61 
15 S-54-6 ; ; 3.38 2:15 68 
2’ |B shield Toggle Flexible No No 2% 
116 S-53-6 5.00 228183 68 
nl S-54-9 3.62 5} 124 84,92 
118 S-53-9 ; : 4.94 3 1:41 84,92 
AC nipple Box Pipe No No 
119 S-54-10 3.56 4 0:57 93 
120 S-53-10 i 4.88 4 1:29 93 


NOTE: For details of 14x18-ft two-way joist floors and fire tests, see Reference 7. 


2See Fig. 2 for location designations. 
VMK = sprayed vermiculite Type MK; PC shield = perlite concrete heat shield, Fig. 9; |B shield = insulation board heat shield, Fig. 11; AC 


nipple = 2-in.-|.D. asbestos-cement pipe (O.D. = 2% in.). 


“See Figs. 3 and 4. 


Flexible = 3/8-in. flexible metal conduit, 10 in. long; Pipe = 1-in. iron pipe, 8 in. long on two sides of box. 
;see Fig. 6(b). 
N.R. = not reached at 4 hours. Temperature rise at 4 hours shown in parentheses. 


Fittings coated with a 1/8-in.-thick 
layer of IM resisted the 325 F tempera- 
ture rise from 10 to 20 minutes longer 
than the unprotected fittings. Thicker 
coatings of IM did not appreciably im- 
prove the fire endurance over those ob- 
tained with the 1/8-in. layer. The addi- 
tional weight of the material caused the 
IM to slip on the metal surface and ex- 
pose the fitting directly to the heat. Bet- 
ter performance was obtained when IM 
was used over a base coat applied to the 
surface of the fitting. Although the pro- 
tective coating eventually separated from 
the fitting and fell away, a fire endurance 
of about 1 hr 20 min was obtained 
(Assemblies 29 and 30). 


Poke-Thru Fittings Protected by Perlite 
Concrete Heat Shields 


Results of fire tests of poke-thru fittings 
protected by perlite concrete heat shields 
are given in Table S. 

Fig. 20 shows the effect of shield 
thickness on the fire endurance of the 
poke-thru assemblies. Fire endurances of 
about 1 hour were obtained with a shield 
thickness of | in.; longer fire endurances 
resulted as the thickness of the perlite 
concrete increased. Protected toggle-type 
fittings yielded higher fire endurances 
than box-type fittings protected with per- 
lite concrete shields. Fig. 21 shows a slab 
(after a fire test) with fittings protected 
by perlite concrete shields. 

Fig. 22 shows the influence of slab 
thickness on the fire endurance of toggle 
and box-type fittings protected by 1-in.- 
and 2-in.-thick perlite concrete heat 
shields. A small increase in fire endurance 
occurred for both types of fittings and 
for both shield thicknesses as the slab 
thickness increased from 2 to 4 in. A fur- 
ther increase in thickness from 4 to 6 in. 
resulted in greatly increased fire endur- 
ances. 

Results of fire tests in which three 
types of concrete were used are shown in 
Fig. 23. For both the toggle and box-type 
fittings, the longest fire endurances were 
obtained when the fittings were installed 
in sanded lightweight-aggregate concrete 
specimens. Lower fire endurance periods 
were obtained when carbonate-aggregate 
concrete specimens were tested. The 
shortest fire endurances resulted when 
fittings were tested in siliceous-aggregate 
concrete specimens. Slabs were 4-in. thick 
in all cases. 
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A number of other tests to evaluate 
certain variables were made with fittings 
protected with perlite concrete shields. 
Assembly 58 consisted of a concrete deck 
flange-type fitting protected with a 2-in. 
perlite concrete shield. This poke-thru 
assembly was similar to the toggle-type 
assembly used in Assembly 36 and had a 
fairly comparable fire endurance. 

The test of Assembly 57 evaluated a 
box-type fitting protected by a 1-in. per- 
lite concrete shield, with thin-wall rigid 
metal conduit. Although the conduit 
sagged during the test, a fire endurance of 
1 hr 24 min resulted. This compares with 
58 minutes obtained for Assembly 37, a 
similar assembly with an iron pipe con- 
duit. 

Flexible metal conduit containing two 
wire conductors was used with a toggle- 
type fitting protected with a 2-in. perlite 
concrete shield in Assembly 56. The fire 
endurance was 2 hr 27 min. This com- 
pared with 1 hr 57 min obtained for 
Assembly 36, where the conduit con- 
tained no wires. The increase in fire 
endurance when wires were used is similar 
to that obtained with underfloor 
ducts.(9) 


Fig. 19. View after fire test of 
underside of slab sprayed with 
vermiculite Type MK. 


Five assemblies, 59 through 63, with 
2-in. perlite concrete shields, were tested 
with service fittings, simulating the nor- 
mal in-service use of these assemblies. 
Toggle-type assemblies were used with 
four different types of service fittings. A 
thermocouple attached with a screw to 
the side of each fitting recorded the tem- 
perature. In Assembly 62 a second ther- 
mocouple under a piece of standard 
asbestos pad was located on top of the 
service fitting. After 4 hours of fire ex- 
posure, the temperature rise on the serv- 
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Fig. 17. Results of fire tests of fittings 
undercoated with sprayed mineral fiber. 
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Fig. 18. Results of fire tests of fittings 
undercoated with vermiculite Type MK. 
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Fig. 20. Results of fire tests of fittings 
protected by perlite concrete shields. 
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Fig. 21. Perlite concrete shields after test. 


ice fittings ranged from 79 F to 179 F, 
well below the 325 F temperature rise 
criterion. The temperature rise under the 
asbestos pad in Assembly 62 was lower 
than that measured at the other location. 
In the fifth assembly, 63, the service fit- 
ting was attached to a concrete deck 
flange-type fitting. The temperature rise 
of the fitting was about 107 F after 3 
hours. 

Assembly 55 was tested with a 2-in. 
perlite concrete heat shield protecting the 
toggle-type fitting with the shield at- 
tached to the concrete slab by fasteners 
shot into the concrete with a stud gun. A 
fire endurance of 2 hr 32 min was ob- 
tained for the shield fastened with the 
stud gun. This compares with 1 hr 57 min 
(Assembly 36) when the shield was 
bolted to the slab. It appears that any 
method that prevents the shield from 
separating from the slab during the fire 
test is satisfactory. 


Heat Shields of Miscellaneous 
Insulating Materials 


A number of poke-thru assemblies were 
tested in which the shields were made 
from insulating materials other than per- 
lite concrete. Test results are given in 
Table 6. 

Fig. 24 shows the fire endurances of 
fittings protected with insulating wool 
(IW) heat shields consisting of cylindrical 
metal forms (Fig. 9a) filled with mineral 
wool, | in. and 2 in. thick, packed to a 
unit weight of 10 pcf. A fire endurance of 
about an hour was obtained with the 1- 
in.-thick shield; the 2-in. shields yielded 
longer fire endurances. Shields were not 
damaged during the fire tests. 
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Fig. 22. Effect of slab thickness on fire endurance of fittings protected by perlite con- 


crete shields. 


—4— Lightweight Agg. 
--®-- Carbonate " 
—o— Siliceous 


Ow 


" 


4-in Slab 


Fire Test Time for 325 F 
Rise Over Fitting, hr 
nm 


Toggle - Type Fitting 
ae | = | 


Box - Type Fitting 
\ | | 


O | 2 


O | 2 


Thickness of PC Shield, in. 


Fig. 23. Influence of concrete type on fire endurance of fittings protected by perlite 


concrete shields. 


The results of tests of fittings pro- 
tected by shields fabricated from insula- 
tion board (IB) are shown in Fig. 25. The 
fire endurance of both types of fittings 
was greatly increased by this type of 
shield. With a 1-in. thickness of the mate- 
rial, the 325 F temperature rise occurred 
over the fitting at about | hr 15 min. A 
fire endurance of 2 hr 30 min was ob- 
tained with a 2-in.-thick shield. 

Two assemblies, 69 and 71, were 
tested with 2-in.-thick insulation board 
shields but without conduit. The fire 
endurance of the toggle fitting without 
conduit was slightly longer than with con- 
duit. However, the fire endurance of the 
box fitting without conduit was consider- 
ably longer than when conduit was used. 

Insulation board shields with 1-in.- 
thick sides and a 2-in.-thick bottom were 
used in tests of Assemblies 73 and 75. 
These tests yielded about the same fire 
endurances as those having shields with 
l-in.-thick sides and bottoms (Assemblies 
72 and 74). 

Four tests, Assemblies 76 through 79, 
were made in which thin-wall rigid metal 
conduits containing wires were connected 
directly to service fittings, as shown in 
Fig. 12. No poke-thru fittings were used. 


In three of the tests, vermiculite concrete 
shielded the conduit. The insulating con- 
crete was contained in a 2%-in.-diameter 
pipe (Assembly 76), a 3-in.-diameter 
26-gage lock-seam galvanized metal pipe 
(Assembly 77), and a 3-in.-diameter metal 
and flexible plastic duct (Assembly 78). 
Pipe insulation with an outside diameter 
of 4% in. and 1%-in. wall thickness was 
used to shield the conduit in the fourth 
test (Assembly 79). Vermiculite concrete 
was also placed in the annular space be- 
tween the concrete and the pipe, duct, or 
conduit. The fire endurance of the assem- 
bly with the 2%-in.-diameter iron pipe 
was 2 hr 47 min, as determined by the 
temperature rise at the side screw on the 
fitting. The 325 F temperature rise was 
not reached at 4 hours in the two other 
tests where the conduit was shielded with 
vermiculite concrete. The limiting tem- 
perature rise was not reached at 4 hours 
in the test with pipe insulation even 
though a 90-deg. conduit elbow separated 
about 1 hour after the test started and 
caused the horizontal pipe insulation to 
drop away. The vermiculite concrete 
between the slab and the conduit appar- 
ently retarded the heat flow. Fig. 26 
shows the slab containing three of the 
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Fig. 24. Results of fire tests of fittings 
protected by insulating wool shields. 
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Fig. 25. Results of fire tests of fittings 
protected by insulation board shields. 


Fig. 26. Vermiculite-concrete-filled {1) 
thin-gage metal pipe, (2) flexible plastic 
duct after fire test. Note loss of conduit 
protected by pipe insulation at (3). 


assemblies described above after 4 hours 
of exposure. The assembly designated 
“3” in Fig. 26 was located where the con- 
duit and insulation fell away. 

The results of tests of Assemblies 76 
through 79 indicate that shielding with 
fire-resistant insulating materials or with 
insulating concrete in a container that 
will not readily conduct heat will retard 
the flow of heat effectively through the 
poke-thru assembly. 
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Fig. 27. Results of fire tests with modified poke-thru fittings. 


Modified Poke-Thru Fittings 


Table 7 gives results of tests of box-type 
fittings in which part of the fitting was 
replaced by another material or otherwise 
modified by the use of insulating mate- 
rials. 

When the box fitting was tested in a 
4-in. slab, the fire endurance was in- 
creased about | hour by: (a) replacing the 
metal nipple with asbestos-cement pipe 
having an inside diameter of 2 in. and a 
wall thickness of % in.; (b) filling the 
asbestos-cement pipe and box fitting with 
loose mineral wool; or (c) coating the 
inside and outside of the pipe and box 
with 1/8-in. intumescent mastic. A fur- 
ther increase in fire endurance resulted 
when the annular space between the con- 
crete and intumescent mastic-coated as- 
bestos pipe was filled with loose insula- 
tion wool. 

The results of the tests of the modified 
box fitting described above are shown in 
Fig. 27 for three slab thicknesses. Note 
that the fire endurance increased sharply 
with an increase of slab thickness. 

Two additional assemblies, 92 and 93, 
were tested with the metal nipple of the 
fitting replaced by asbestos-cement pipe. 


In one test, Assembly 93, the annular 
space between the pipe and the slab was 
filled with loose insulation wool. A fire 
endurance of 1 hr 14 min resulted with 
the insulation wool. This compares with 1 
hr 25 min when no insulation was used. 

In three assemblies, 94, 95, and 96, 
the box fittings were modified by replac- 
ing the metal nipple of the fitting with 
polyvinyl chloride (PVC) pipe, 1%-in. 
inside diameter and 1/8-in. wall thickness. 
For Assembly 95, the PVC pipe, the fit- 
ting box, and the annular space between 
the PVC pipe and slab were filled with 
dry, loose vermiculite. In the test of 
Assembly 96, a thin metal sleeve coated 
with 1/8-in.-thick IM on the surfaces was 
placed in the annular space. After a few 
minutes of test the PVC nipples melted, 
causing the boxes to drop from the slab. 
The loss of the metal boxes, which con- 
siderably reduced the ability of the 
assembly to transmit heat, resulted in 
longer fire endurance periods than those 
obtained when the fittings were unpro- 
tected and remained intact during the ex- 
posure, as in Assembly 4. 

Attempts to modify the fitting by 
replacing the metal top by %-in.-thick 
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asbestos-cement sheet material were made ‘ 
in tests of Assemblies 99 and 100. In ad- 
dition, dry, loose vermiculite was used in 
Assembly 100. These modifications did 
not increase the fire endurances signifi- 
cantly. 


Results from Full-Scale Floor Tests 


Additional data on the fire resistance of 
protected poke-thru fittings were ob- 
tained from tests of two full-scale floor 
specimens. Nominal slab thicknesses were 
3% and 5 in. Each floor had 10 poke-thru 
assemblies. Identical assemblies were used 
at similar fitting locations in the two 
specimens. Fig. 28 shows the underside of 
Specimen S-54 with several of the fittings 
installed prior to test. The undersides of 
Specimens S-53 and S-54 after 4 hours of 
fire tests are shown in Fig. 29. The poke- 
thru fittings were not damaged signifi- 
cantly during the long exposure period. Fig. 28. Underside of two-way joist floor, S-54, before test showing several protected 
Results of the tests of poke-thru  poke-thru fittings. 


S-54, north S-54, south 
Fig. 29. Undersides of floor specimens after tests. 


assemblies from the full-scale floor tests 
are given in Table 8. The last column 
gives the assembly numbers of the 4-in.- 
thick, 3x3-ft slabs that correspond to the 
full-scale slabs. In some instances, the ef- 
fect of slab thickness on the fire endur- 
ance of the poke-thru assembly was dif- 
ficult to ascertain in the floor tests. Mois- 
ture from the joists, which came to the 
top surface of the slab during the test, 
wetted the pads over some of the fittings 
and resulted in longer fire endurances for 
some assemblies installed in the 3%-in.- 
thick slab than in the 5-in. slab. More 
accurate information on the effect of slab 
thickness is available from the more pre- 
cisely controlled tests of 3x3-ft speci- 
mens. It should be noted, however, that 
fire endurances of greater than 1 hour 
were obtained for 19 of the 20 assemblies 
tested in the floor slabs. Thirteen of the 
fittings had fire endurances of 2 hours or 
longer. 

A comparison of the results obtained 
in the full-scale tests with those from the 
3x3-ft tests are shown in Fig. 30. The 
3x3-ft results are those from the tests of 
fittings listed in Table 8. Average values 
were used where more than one result 
was available. Values shown for the full- 
scale test are averages from the two tests. 
Thus, the comparison shown is for ap- 
proximately a 4%-in. slab thickness in the 
full-scale tests and a 4-in. thickness in the 
small slabs. Generally, a maximum varia- 
tion of about +15 percent exists between 
results obtained for poke-thru assemblies 
from tests of the 3x3-ft and 14x18-ft 
specimens. 


SUMMARY AND CONCLUSIONS 


Fire tests were conducted on twenty-six 
3x3-ft concrete slabs and two 14x18-ft 
concrete floor specimens. Most of the 
small specimens contained four poke-thru 
assemblies and each floor contained 10 
assemblies. In all, 120 poke-thru assem- 
blies were subjected to fire tests. For each 
such assembly, the fire endurance was 
taken to be the duration of the test re- 
quired to raise the temperature 325 F at 
the top of the poke-thru assembly. Fire 
endurances ranged from less than 20 min- 
utes for unprotected fittings to over 4 
hours for some assemblies, depending on 
the type of fitting, the method of pro- 
tecting the fitting, the slab thickness, and 
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Fig. 30. Comparison of results from test 
of 3x3-ft specimens and 14x18-ft slabs. 


the concrete type. 

Three methods of providing fire-resis- 
tive poke-thru assemblies were tested: (1) 
undercoating fittings with sprayed insula- 
tion, (2) protecting the underside of the 
fittings with heat shields, and (3) modify- 
ing existing fittings by replacing metal 
parts with nonmetallic substitutes. 

Since tests showed that not-in-use 
assemblies (that is, without service fit- 
tings, but with a brass floor plate, and 
without wires in the conduits) represent 
the worst condition, most of the poke- 
thru assemblies were tested in that man- 
ner. Service fittings were cooler in all 
cases than the floor plates. In general, 
tests with wires in the conduits resulted 
in longer fire endurances than tests with- 
out wires. 

An increase in concrete slab thickness 
resulted in an increase in fire endurance. 
Similarly, an increase in thickness of 
insulation generally improved the fire 
endurance. 

The type of concrete has only a minor 
influence on the fire endurance of the 
poke-thru assembly. Tests of assemblies 
mounted in lightweight concrete had 
slightly longer fire endurances than their 
counterparts in normal-weight concrete 
slabs. 

Results of tests of poke-thru assem- 
blies mounted in 3x3-ft slabs had fire 
endurances within +15 percent of their 
counterparts mounted in 14x18-ft floor 
specimens. 

It would appear that undercoating 
poke-thru fittings with sprayed insulation 
is practical, particularly in new buildings 
(unoccupied) or in buildings undergoing 
major alterations. 

It also appears that heat shields can be 
developed for use with commercially 


available poke-thru fittings. 
Manufacturers of poke-thru fittings 
may be able to produce fire-resistive fit- 
tings by replacing the metal nipples with 
nonmetallic fire-resistive substitutes, par- 
ticularly for use with thicker floors. 
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APPENDIX. Temperature Rise of 
Unexposed Surface During Fire Tests 


In the figures that follow, the tempera- 
ture rise of the unexposed (top) surface is 
shown graphically for each of the 120 
poke-thru assemblies. The assembly num- 
ber appears adjacent to the appropriate 
curve. Data from the 14x18-ft floors are 
shown as dashed lines. In general, the 
curves that are grouped together are for 
similar assemblies. Table A-1 gives the fig- 

ure number in which the data for each reine 

assembly appears. Fig. A-1. Unprotected fittings (see Table 3). 
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Fig. A-2. Fittings protected with sprayed insulating materials (see Tables 4 and 8). 
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Fig. A-2 continued. Fittings protected with sprayed insulating materials (see Table 4). 
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Fig. A-3. Fittings protected with cylindrical perlite concrete heat shields (see Tables 5 and 8). 
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Fig. A-3 continued. Fittings protected with cylindrical perlite concrete heat shields (see Tables 5 and 8). 
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Fig. A-4. Fittings protected with miscellaneous types of heat shields (see Tables 6 and 8). 
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Fig. A-5. Modified fittings (see Tables 7 and 8). 
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Fig. A-5 continued. Modified fittings (see Table 7). 


TABLE A-1. Index Correlating Poke-Thru Assembly Numbers with Figure Numbers for 
Temperature Rise of Unexposed Surface 


Assembly Fig. Assembly Fig. Assembly Fig. Assembly Fig. Assembly Fig. 
No. No. No. No. No. No. No. No. No. No. 
1 A-1 25 A-2f 49 A-3d 73 A-4b 97 A-5f 
2 A-1 26 A-2f 50 A-3d 74 A-4c 98 A-5f 
3 A-1 27 A-2f 51 A-3e 75 A-4c 99 A-5f 
4 A-1 28 A-2f 52 A-3e 76 A-4d 100 A-5f 
5 A-2a 29 A-2f 53 A-3e Wi A-4d 101 i A-2c 
T 
6 A-2a 30 A-2f 54 A-3e 78 A-4d 102 A-2c 
7 A-2b 31 A-3a SS A-3f 79 A-4d 103 A-2c 
8 A-2b 32 A-3a 56 A-3f 80 A-5a 104 A-2c 
9 A-2a 33 A-3b 57 A-3f 81 A-5b 105 A-2d 
10 A-2a 34 A-3b 58 A-3f 82 A-5c 106 A-2d 
11 A-2b 35 A-3a 59) A-3g 83 A-5d 107 A-2d 
12 A-2b 36 A-3a 60 A-3g 84 A-5a 108 A-2d 
13 A-2c 37 A-3b 61 A-3h 85 A-5b 109 A-2c 
14 A-2c 38 A-3b 62 A-3g 86 A-5c 110 A-2c 
Ns A-2d 39 A-3a 63 A-3g 87 A-5d 111 A-3c 
16 A-2d 40 | A-3a 64 A-4a 88 A-5a 112 A-3c 
7/ A-2c 41 A-3b 65 A-4a 89 A-5b 113 A-3h 
18 A-2c 42 A-3b 66 A-4a 90 A-5c 114 A-3h 
19 A-2d 43 A-3c 67 A-4a 91 A-5d 115 A-4b 
20 A-2d 44 A-3c 68 A-4b 92 A-5a 116 A-4b 
— = 
21 A-2e 45 A-3c 69 A-4b 93 A-5b Wz A-5a 
22 A-2e 46 A-3c 70 A-4c 94 A-5e 118 A-5a 
23 A-2e 47 A-3d aa A-4c 95 A-5e 119 A-5b 
24 | A-2e 48 A-3d 72 A-4b 96 A-5e 120 A-5b 
sl ail a 
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PCA R/D 1481-1 


KEYWORDS: concrete slabs, electrical fittings, fire resistance, fire tests, 
floors, poke-thru. 


ABSTRACT: Describes series of fire tests of concrete slabs containing poke- 
thru fittings. Unprotected poke-thru fittings reduce fire endurances signifi- 
cantly by providing openings or direct heat paths through the slab. Various 
types of protection were provided for the fittings, including sprayed insula- 
tion, heat shields, and modified fittings with built-in fire resistance. A total of 
120 poke-thru assemblies were firetested—100 in 3x3-ft slabs and 20 in full- 
scale floor slabs. Fire endurances ranged from a few minutes to more than 4 
hours, depending on type and amount of protection. Data will assist designers 
and fitting manufacturers in selecting protection methods to provide required 
fire endurances. 


REFERENCE: Abrams, M. S., and Gustaferro, A. H., Fire Tests of Poke-Thru 
Assemblies (RD008.01B), Portland Cement Association, 1971. 
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